The  Clinical  Respiratory  Journal 


CASE  REPORT 


CASE  REPORT 

Primary  pleural  epithelioid  hemangioendothelioma  (EHE)  - 
two  cases  and  review  of  the  literature 

Angeline  Lazarus1,  Gregory  Fuhrer2,  Christina  Malekiani3,  Sean  McKay4  and  John  Thurber5 

1  Uniformed  Services  University,  National  Naval  Medical  Center,  Bethesda,  MD,  USA 

2  Pulmonary  Department,  National  Naval  Medical  Center,  Bethesda,  MD,  USA 

3  Naval  Medical  Center,  Camp  Lejuene,  NC,  USA 

4  Office  of  the  Physicians  at  the  Capitol  Hill,  Washington,  DC,  USA 

5  Department  of  Cardiothoracic  Surgery,  National  Naval  Medical  Center,  Bethesda,  MD,  USA 


Abstract 

Introduction:  We  present  two  cases  with  symptoms  of  progressively  worsening 
cough,  dyspnea,  decreased  exercise  tolerance  and  right- sided  back  pain  in  the  first 
case  and  upper  respiratory  symptoms  characterized  by  cough  and  a  low  grade  fever 
in  the  second  case. 

Methods:  Report  of  two  cases. 

Results:  The  initial  chest  X-ray  in  both  the  cases  showed  pleural  effusion.  Further 
imaging  with  computed  tomography  of  the  chest  confirmed  the  effusion  in  both 
cases.  Thoracentesis  was  done  in  both  of  them  revealed  an  exudative  effusion  that 
did  not  reveal  any  infection  or  malignancy.  Both  cases  underwent  surgical  biopsy 
and  the  diagnosis  of  primary  pleural  epithelioid  hemangioendothelioma  was 
made. 

Conclusions:  Both  the  cases  had  progressive  clinical  deterioration  despite  chemo¬ 
therapy  with  Taxol  and  Bevacizumab  in  one  case  and  carboplatin,  etoposide,  and 
bevacizumab,  in  the  second  case.  Both  developed  metastatic  disease  to  lungs  and 
died. 
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Figure  1.  Chest  X-ray  showed  elevated  right  diaphragm,  with 
a  meniscus  and  a  right  upper  lobe  (RUL)  mass. 

Cases 

Case  1 

Forty  two-year-old,  non-smoking  male  presented  with 
progressively  worsening  symptoms  of  cough,  dyspnea, 
decreased  exercise  tolerance  and  right-sided  back  pain 
of  4  weeks’  duration.  He  had  no  fevers,  night  sweats  or 
weight  loss.  His  chest  radiograph  showed  a  right  upper 
lobe  mass  and  right-sided  pleural  effusion  (Fig.  1). 
Computed  tomography  (CT)  of  the  chest  with  intra¬ 
venous  contrast  demonstrated  a  right  pleural  effusion 
with  fluid  in  the  major  fissure  associated  with  a 
pseudotumor  (Fig.  2).  Initial  evaluation  included  two 
CT  guided  fine  needle  aspirations  of  the  mass  that 


Figure  2.  Computed  tomography  scan  of  chest  showed  right 
effusion  and  a  pseudotumor  in  the  major  fissure. 


Figure  3.  Hyperpigmented  lesions  (sign  of  Lesser  Trelat). 


showed  atypical  inflammatory  cells.  The  patient’s  past 
medical  history  included  esophageal  strictures  requir¬ 
ing  balloon  dilation,  hypertension  and  childhood 
asthma.  His  only  medication  was  hydrochlorathiazide. 
He  had  a  negative  PPD  test.  On  physical  exam  the 
patient  was  afebrile,  normotensive  and  oxygen  satura¬ 
tion  was  99%  on  room  air.  He  had  decreased  breath 
sounds  on  the  right  side  of  his  chest  and  numerous 
raised  deeply  pigmented  lesions  with  a  £stuck-on 
appearance’  on  his  back  that  had  appeared  over  the  last 
couple  of  months  (Fig.  3). 

Patient  underwent  thoracentesis  with  removal  of 
1.2  L  of  serosanguinous  fluid  that  was  exudative  with  a 
negative  gram  stain  and  cytology.  The  pleural  fluid  cell 
count  demonstrated  13  000  red  blood  cells/uL 
(per  cubic  millimeter),  560  white  blood  cells/uL,  61 
lymphocytes/uL,  and  the  adenosine  deaminase  level 
was  normal.  On  bronchoscopy,  extrinsic  compression 
of  the  right  upper  lobe  bronchus  with  normal  appear¬ 
ing  mucosa  was  noted.  Reaccumulation  of  pleural  fluid 
was  noted.  Pleural  fluid  characteristics  at  the  time  of 
the  second  thoracentesis  were  similar  to  the  first,  and 
pleural  pressures  were  not  measured.  The  patient 
underwent  video  assisted  thoracoscopy  (VATS).  At 
VATS,  extensive  pleural  peel  from  the  apex  to  the  dia¬ 
phragm  was  seen  and  required  an  almost  complete 
pleurectomy.  Pathologic  review  of  the  pleura  demon¬ 
strated  an  intravascular  bronchoalveolar  tumor  [also 
known  as  pulmonary  epithelioid  hemangioendothe¬ 
lioma  (EHE)].  The  patient  was  referred  to  Oncology 
where  he  was  started  on  a  regimen  of  Taxol  and  Beva- 
cizumab.  Computed  tomography  after  completion  of 
two  cycles  of  chemotherapy  demonstrated  progression 
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Pleural  effusion  of  rare  etiology 


Figure  4.  Left  side  effusion. 


of  disease  with  the  development  of  pulmonary 
nodules.  The  patient  developed  progressive  right-sided 
pain,  and  acute  renal  failure,  and  died  of  cardiac  arrest 
8  months  after  his  initial  symptoms. 


Case  2 

Forty  two-year-old  African  American  male  presented 
initially  to  his  primary  care  physician  with  upper  res¬ 
piratory  symptoms  characterized  by  cough  and  a  low 
grade  fever.  Chest  X-ray  demonstrated  a  small  pleural 
effusion  on  the  left  and  the  patient  was  treated  with 
oral  antibiotics  for  presumed  community  acquired 
pneumonia.  His  past  history  includes  type  2  diabetes 
mellitus  and  15  pack-years  of  smoking.  He  worked  as  a 
licensed  practical  nurse  at  a  county  jail  for  the  past  5 
years  and  his  yearly  purified  protein  derivatives  (PPDs) 
had  been  negative.  He  had  no  known  asbestos  expo¬ 
sure.  He  failed  to  improve  on  antibiotics  and  3  weeks 
after  initial  presentation  he  developed  progressive 
dyspnea.  Follow-up  chest  radiography  (CXR)  demon¬ 
strated  a  large  pleural  effusion  on  the  left  (Fig.  4).  CT 
of  the  chest,  abdomen,  and  pelvis  at  that  time  did  not 
reveal  any  other  abnormalities  (Fig.  5).  Two  thora- 
cenetses  were  performed  resulting  in  improvement  of 
his  dyspnea,  but  rapid  fluid  reaccumulation  occurred. 
Diagnostic  studies  from  both  of  the  thoracenteses  were 
consistent  with  exudative  effusions,  but  were  otherwise 
unremarkable  with  negative  cultures  (including  AFB), 
cytology  and  normal  ADA  levels.  A  left  thoracotomy 
was  performed  and  the  patient  was  found  to  have  a 
fibrothorax.  Decortication  and  biopsy  were  per¬ 
formed,  and  the  pathology  revealed  large,  atypical  epi¬ 
thelioid  cells  immunoreactive  with  CD31  and  CD34 


Figure  5.  Left  side  loculated  effusion. 


within  the  parietal  pleura  (Figs.  6,  7).  The  diagnosis  of 
malignant  parietal  EHE  was  made.  Follow  up  CT  scan 
4  weeks  later  demonstrated  diffuse  parietal  pleural 
thickening  on  the  left,  and  multiple  bilateral  pulmo¬ 
nary  nodules  not  previously  observed.  Metastatic 
disease  was  presumed  after  empiric  therapy  for  septic 
emboli  showed  no  improvement.  The  patient’s  disease 
progressed  despite  three  cycles  of  carboplatin,  etopo- 
side,  and  bevacizumab,  and  he  expired  6  months  after 
his  initial  presentation. 

Discussion 

Intravascular  bronchoalveolar  tumor,  also  known  as 
pulmonary  EHE,  is  an  uncommon  vascular  tumor 
with  an  intermediate  malignant  potential.  EHE  typi¬ 
cally  occurs  in  the  liver,  lung,  bone  or  soft  tissue.  EHE 
was  first  described  in  1975  by  Dail  and  Liebow  and  was 
called  ‘intravascular  bronchioloalveolar  tumor’  (1,  2). 


Figure  6.  Tumor  cells  in  low  power. 
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Figure  7.  Tumor  cells  in  high  power. 

In  1982,  Weiss  and  Enzinger  named  the  tumor  as  EHE 
(3).  Primary  sites  of  intrathoracic  EHE  most  often 
include  lung  or  the  pleura,  though  less  often  mediasti¬ 
nal,  rib  and  intracostal  lymph  nodes  may  be  the  site  of 
a  primary  tumor  (4-7).  Histologically,  this  tumor  is 
characterized  by  epithelioid  or  histiocytoid  cell  and 
can  be  distinguished  from  hemangiomas  and  sarco¬ 
mas.  Plasmacytoid  cells  with  cytoplasmic  vacuoles  and 
multinucleation  are  seen.  Immunohistochemical  stains 
reveal  CD31,  CD-34,  factor  VIII  and  vimentin-positive 
neoplastic  cells  (2,  3,  8).  The  pulmonary  EHE  is  often 
seen  as  bilateral  nodules  with  a  female  predominance 
and  age  ranging  from  12  to  60  years.  Nearly  50%  of  the 
cases  are  seen  in  patients  less  than  40  years  of  age  (9). 
Risk  factors  are  not  well  established.  Although  asbestos 
exposure  has  been  considered,  Attanoos  et  al  noted  no 
definite  association  between  pleural  EHE  and  asbestos 
exposure.  Small  numbers  limit  the  data  however,  as 
only  three  cases  of  EHE  were  reported  compared  with 
92  cases  of  mesothelioma  (10).  Kitaichi  reported  3  out 
of  21  cases  that  had  spontaneous  regression  at  5,  13 
and  15  years  after  initial  diagnosis  (11).  Patients  may 
be  asymptomatic  and  the  tumors  are  recognized  on 
routine  chest  radiograph.  On  computed  tomography 
pulmonary  EHE  typically  presents  as  multiple  perivas¬ 
cular  nodules  with  margins  that  may  or  may  not  be 
well-defined.  Other  less  common  findings  include 
ground  glass  opacities,  interlobular  septal  thickening, 
and  pleural  effusion  (11,  12).  Dail  et  al  reported  25% 
of  patients  with  more  than  20  nodules.  These  pulmo¬ 
nary  nodules  are  often  slow  growing  and  can  be  treated 
surgically.  Patients  with  parenchymal  disease  usually 
have  a  good  prognosis  and  a  life  expectancy  of  15-20 
years  (2,  12-15).  The  predictors  for  poor  survival  in 


patients  with  parenchymal  disease  include  clinical 
symptoms  such  as  cough,  hemoptysis,  chest  pain. 
Additionally,  an  associated  pleural  effusion  and  meta¬ 
static  disease  portend  a  poor  prognosis  (12-16). 
Primary  pleural  EHE  is  rare  but  has  an  aggressive 
course  with  a  very  poor  prognosis.  Crotty  etal 
reported  four  cases  of  pleural  EHE  and  all  were  symp¬ 
tomatic  with  chest  pain  and  dyspnea  at  the  time  of 
presentation.  All  four  of  these  patients  had  right-sided 
pleural  EHE  with  small  to  moderate  size  pleural  effu¬ 
sion  on  chest  with  volume  loss  on  chest  radiography, 
and  no  evidence  of  mediastinal  adnopathy  or  bone 
abnormalities  in  the  thorax.  On  computed  tomogra¬ 
phy,  smooth  and  nodular  thickening  of  the  pleura  with 
mediastinal  invasion  was  noted  and  one  had  mediasti¬ 
nal  node  enlargement.  The  pleural  thickening  was 
diffuse  in  two  and  confined  to  lower  chest  cavity  in  two 
patients.  Two  patients  had  multiple  metastatic  pulmo¬ 
nary  nodules  (17).  Although  pulmonary  EHE  is  most 
commonly  seen  in  women  with  a  fairly  good  progno¬ 
sis,  pleural  EHE  often  seen  in  men  and  has  a  poor 
prognosis.  Pleural  EHE  at  presentation  is  often 
advanced,  and  curative  resection  is  often  not  possible 
(17-19).  Adjunctive  chemotherapeutic  regimens  have 
been  used  with  agents  such  as  carboplatin,  etoposide, 
and  bevacizumab.  The  rationale  for  bevacizumab 
relates  to  multiple  reports  of  VEGF-R  expression  on 
EHE  cells.  However,  the  benefits  of  chemotherapy  are 
not  known,  and  life  expectancy  can  vary  from  1  to  2 
years.  Pinet  et  al  reported  complete  response  to  Car¬ 
boplatin  and  Etopiside  in  one  patient  (20).  EHE  arising 
from  the  innominate  vein  and  brachiocephalic  vein 
presenting  as  an  anterior  mediastinal  mass  have  been 
reported.  Histological  mediastinal  EHE  would  be  dif¬ 
ferentiated  from  metastatic  adenocarcinoma  and  sar¬ 
comas.  The  clinical  course  of  mediastinal  EHE  varies 
from  no  recurrence  following  surgery  and  chemo¬ 
therapy  to  recurrence  (4-6). 

The  appearance  of  deeply  pigmented  raised 
lesions  on  the  back  of  our  first  patient  back  in  the 
months  preceding  the  initial  onset  of  symptoms  most 
likely  represents  the  sign  of  Lesser  Trelat.  The  sign 
of  Lesser  Trelat  is  a  paraneoplastic  syndrome  of 
unknown  etiology  that  is  marked  by  the  sudden  erup¬ 
tion  of  seborrhoeic  keratosis  in  young  patients.  Mul¬ 
tiple  tumor  types  are  associated  with  the  sign  of 
Lesser  Trelat,  though  to  our  knowledge  this  is  the  first 
case  of  EHE  associated  with  this  sign  reported  in  the 
literature. 

In  summary,  EHE  is  a  rare  tumor  and  can  arise  from 
the  pulmonary  parenchyma,  pleura,  mediastinum  or 
the  rib.  The  pleural  EHE  is  a  progressive  disease  and 
patients  die  of  respiratory  compromise. 


4 


The  Clinical  Respiratory  Journal  (2010)  •  ISSN  1752-6981 
Published  2010.  This  article  is  a  US  Government  work  and  is  in  the  public  domain  in  the  USA 


Lazarus  etal. 


Pleural  effusion  of  rare  etiology 


References 

1.  Dail  D,  Liebow  A.  Intravascular  bronchioalveolar  tumor 
(abstract).  Am  J  Pathol.  1975;78:  6a-7a. 

2.  Dail  DH,  Liebow  AA,  Gmelich  JT,  et  al.  Intravascular, 
bronchiolar,  and  alveolar  tumor  of  the  lung  (IVBAT).  An 
analysis  of  twenty  cases  of  a  peculiar  sclerosing 
endothelial  tumor.  Cancer  1983;51:  452-64. 

3.  Weiss  SW,  Enzinger  FM.  Epithelioid 
hemangioendothelioma:  a  vascular  tumor  often  mistaken 
for  carcinoma.  Cancer  1982;50:  970-81. 

4.  Toursarkissian  B,  O’Connor  WN,  Dillon  ML.  Mediastinal 
epithelioid  hemangioendothelioma.  Ann  Thorac  Surg. 
1990;49:  680-5. 

5.  Isowa  N,  Hasegawa  S,  Mino  M,  et  al.  Mediastinal 
epithelioid  hemangioendothelioma  resected  by 
Hemi-Plastron  window  technique.  Ann  Thorac  Surg. 
2002;74:  567-9. 

6.  Lamovec  J,  Sobel  HJ,  Zidar  A,  et  al.  Epithelioid 
hemangioendothelioma  of  the  anterior  mediastinum  with 
osteoclast-like  giant  cells.  Am  J  Clin  Pathol.  1990;93: 
813-7. 

7.  Chirieac  LR,  Rice  DC,  Raymond  AK.  Epithelioid 
hemangioendothelioma  in  a  patient  with  unusual 
involvement  of  the  rib  and  intercostals  lymph  nodes. 

J  Thorac  Cardiovasc  Surg.  2006;  132:  1488-89. 

8.  Saqi  A,  Nisbet  L,  Gagneja  P,  et  al.  Primary  pleural 
Epithelioid  hemangioendothelioma  with  rhabdoid 
phenotype:  report  and  review  of  literature.  Diagn 
Cytopathol.  2007;35:  203-8. 

9.  Cronin  P,  Arenberg  D.  Pulmonary  Epithelioid 
Hemangioendothelioma.  Chest  2004;125(125):  789-92. 

10.  Attanoos  RL,  Suvarna  SK,  Rhead  E,  Stephens  M,  Locke  TJ, 
Sheppard  MN,  Pooley  FD,  Gibbs  AR.  Malignant  vascular 
tumours  of  the  pleura  in  ‘asbestos’  workers  and 
endothelial  differentiation  in  malignant  mesothelioma. 
Thorax  2000;55(  10):  860-3. 


11.  Kitaichi  M,  Nagai  S,  Nishimura  K,  et  al.  Pulmonary 
epithelioid  hemangioendothelioma  in  2 1  patients 
including  three  with  partial  spontaneous  regression.  Eur 
Respir  J.  1998;12:  89-96. 

12.  Bagan  P,  Hassan  M,  Barthes  FLP,  et  al.  Prognostic  factors 
and  surgical  indications  of  pulmonary  epithelioid 
hemangioendothelioma:  a  review  of  the  literature.  Ann 
Thorac  Surg.  2006;82:  2010-3. 

13.  Amin  RMS,  Hiroshima  K,  Kokubo  T,  et  al.  Risk  factors 
and  independent  predictors  of  survival  in  patients  with 
pulmonary  epithelioid  haemangioendothelioma.  Review 
of  the  literature  and  a  case  report.  Respirology  2006;11: 
818-25. 

14.  Yousem  SA,  Hochholzer  L.  Unusual  thoracic 
manifestations  of  epithelioid  hemangioendothelioma. 
Arch  Pathol  Lab  Med.  1987;111:  459-63. 

15.  Schattenberg  T,  Kam  R,  Klopp  M,  et  al.  Pulmonary 
hemangioendothelioma:  a  report  of  three  cases.  Surg 
Today.  2008;38(9):  844-9. 

16.  Ross  GJ,  Violi  L,  Friedman  AC,  et  al.  Intravascular 
bronchioalveolar  tumor:  CT  and  pathologic  correlation. 

J  Comp  Assist  Tomogr.  1989;  13:  240-3. 

17.  Crotty  EJ,  McAdams  HP,  Erasmus  JJ,  etal.  Epithelioid 
Hemangioendothelioma  of  the  pleura:  clinical  and 
radiological  features.  AJR  2000;  175:  1545-9. 

18.  Al-Shraim  M,  Mahboub  B,  Neligan  PC,  etal.  Primary 
pleural  epithelioid  haemangioendothelioma  with 
metastases  to  the  skin.  A  case  report  and  literature  review. 
J  Clin  Pathol.  2005;58:  107-9. 

19.  Lee  YJ,  Chung  MJ,  Jeong  KC,  et  al.  Pleural  epithelioid 
hemangioendothelioma.  Yonsei  Med  J.  2008;49:  1036-40. 

20.  Pinet  C,  Magnan  A,  Garbe  L,  Pyan  M-J  VD.  Aggressive 
form  of  EHE:  complete  response  after  chemotherapy.  Eur 
Respir  J.  1999;14:  237-8. 


The  Clinical  Respiratory  Journal  (2010)  •  ISSN  1752-6981 

Published  2010.  This  article  is  a  US  Government  work  and  is  in  the  public  domain  in  the  USA 


5 


